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(54) PRODUCTION OF MICROCAPSULE 

(57)Abstract: 

PURPOSE: To produce a microcapsule not generating formaldehyde and excellent in solvent resistance, heat 
resistance and pressure resistance. 

CONSTITUTION: In producing a microcapsule by emulsifying a hydrophobic liquid having a polyvalent isocyanate 
dissolved therein with an aq. soln. containing an emulsifier and subsequently forming a film on the interface 
between the hydrophobic liquid and water, a multi-copolymer of acrylic acid, methacrylic acid, (meth) 
acrylonitrile, hydroxyethyl (meth)acrylate and (meth) acrylamide is used as the main component of the 
emulsifier. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of th i s ' trans I at ion. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the microcapsule characterized by using an acrylic acid, a meta- 
chestnut acid, acrylonitrile (meta), hydroxyethyl (meta) acrylate, and (meta) the plural copolymers of acrylamide 
for a hydrophobic liquid and a water interface as a principal component of said emulsifier in the manufacture 
approach of a microcapsule of making a coat forming after making the hydrophobic liquid which dissolved 
multiple-valued isocyanate emulsify in the water solution containing an emulsifier. 

[Claim 2] said plural copolymers — an acrylic acid — 21-48-mol % and a methacrylic acid — 9-27-mol % and 
acrylonitrile (meta) — 2-28-mol % and hydroxyethyl (meta) acrylate — 15-32-mol % and (meta) acrylamide — 5- 
32-mol % — the manufacture approach of the microcapsule according to claim 1 which is what is included. 
[Claim 3] The manufacture approach of a microcapsule according to claim 1 or 2 that the amount of said plural 
copolymers used is 1 - 30 weight section to the hydrophobic liquid 100 weight section. 

[Claim 4] The manufacture approach of a microcapsule given in any 1 term of claims 1-3 whose viscosity (21 % 
of the weight of solid content) of said plural copolymers water solution is 50-20,000cps (30 degrees C, 
Brookfield viscometer). 

[Claim 5] The manufacture approach of a microcapsule given in any 1 term of claims 1-4 whose multiple-valued 
isocyanates are aromatic series system multiple-valued isocyanate or aliphatic series system multiple-valued 
isocyanate. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a microcapsule excellent in the 
solvent resistance, thermal resistance, and pressure resistance which have the wall which consists of 
polyurethane and/or poly urea. 
[0002] 

[Description of the Prior Art] The microcapsule was examined by fields, such as record ingredients, such as 
pressure sensitive paper, perfume, drugs, agricultural chemicals, adhesives, a binder, food, a color, a solvent, and 
liquid crystal, and various things have reached utilization or a utilization phase. 

[0003] Generally, the physical method, the mechanical approach, the physicochemical approach, and the 
chemical approach are learned by the manufacture approach of a microcapsule, and these approaches are used 
according to the application of a microcapsule, choosing them suitably. Since the particle size of the capsule 
obtained is large and a physical method and the mechanical approach of the compactness of wall membrane are 
inadequate, the application of the microcapsule manufactured by these approaches is restricted. On the other 
hand, by the physicochemical approach and the chemical approach, capsule particle size is controlled to 
arbitration, and an about several micro small thing can also be manufactured easily, and it is used in the large 
range from the high capsule of the compactness of wall membrane being obtained. 

[0004] As the physicochemical approach, the coacervation method (phase separation method) which used gelatin 
is learned, in addition, a high-concentration capsule slurry is that prolonged preservation cannot be borne since 
it has the inclination of that the fluctuation a quality side and in respect of a price is large since the gelatin of a 
natural product is used for it as film material, although this approach is applied in the large field and putrefaction, 
and condensation and inferior to the water resisting property of a capsule, and difficult to get — moreover, a 
capsulation process is complicated — etc. — it has the fault. 

[0005] Moreover, there is interfacial polymerization in which make a reaction raw material exist in the both sides 
of the aqueous phase besides [ which a reaction advances / besides / and makes wall membrane, such as amino 
resin, form in the perimeter of the heart matter from the aqueous phase of a continuous phase as the chemical 
approach ] an in-situ polymerization method, and an oil phase, make a polymerization or a condensation reaction 
give them in both interface, i.e., the front face of the heart matter, and the microcapsule wall membrane of a 
polymer is made to form. 

[0006] Although in-situ polymerization methods (for example, JP,5-27452,B, JP.5-51 339.B, JP,5-53538,B, JP,5- 
53539, B, etc.) can use cheap amino resin and are excellent also in thermal resistance, its wall membrane is weak 
and they have faults, such as that there is a limitation in enlarging the particle diameter of a microcapsule, and 
generating of formaldehyde. On the other hand ; interfacial polymerization can use a polyamide, polyester, or 
polyurethane etc. which forms an elastic body as film material, and has the advantage of being able to prepare 
the microcapsule which was excellent in reinforcement (for example, JP,63-33474,B, JP.63-1 07741 ,A, JP.64- 
72886A JP,2-2057,A, etc.). Especially the method of using the polyurethane or poly urea to which multiple- 
valued isocyanate, water, multiple-valued amines, or polyhydric alcohol was made to react has the descriptions, 
like that microcapsule liquid with high concentration is obtained, excelling in the water resisting property of the 
microcapsule obtained, and microencapsulation is possible for a short time. However, the microcapsule using the 
above-mentioned multiple-valued isocyanate has that the oil by which endocyst is carried out gradually is 
extracted under the ambient atmosphere in which an organic solvent exists, that the heart matter of a 
microcapsule leaks under an elevated temperature, and the fault that a comparatively weak pressure breaks. 
[0007] 
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[Problem(s) to be Solved by the Invention] This invention conquers the fault of the manufacture approach of the 
above-mentioned conventional microcapsule, does not have generating of formaldehyde, and aims at offering the 
manufacture approach of a microcapsule excellent in solvent resistance, thermal resistance, and pressure 
resistance. 
[0008] 

[Means for Solving the Problem] As a result of repeating various examination, this invention persons the 
hydrophobic liquid which dissolved multiple-valued isocyanate An acrylic acid, a methacrylic acid, acrylonitrile 
(meta), hydroxyethyl (meta) acrylate, And (meta) after making it emulsify in the water solution containing the 
water.soluble polymer which uses the plural copolymers of acrylamide as a principal component. When it is made 
to react and was made to microencapsulate, the purpose of a header and this invention was attained for there 
being no generating of formaldehyde and the solvent resistance, thermal resistance, and pressure resistance of 
the microcapsule obtained being improved remarkably. 

[0009] That is, this invention relates to the manufacture approach of the microcapsule characterized by using an 
acrylic acid, a methacrylic acid, acrylonitrile (meta), hydroxyethyl (meta) acrylate, and (meta) the plural 
copolymers of acrylamide for a hydrophobic liquid and a water interface as a principal component of said 
emulsifier in the manufacture approach of a microcapsule of making a coat forming, after making the hydrophobic 
liquid which dissolved multiple-valued isocyanate emulsify in the water solution containing an emulsifier. 
[0010] The microcapsule of this invention is a microcapsule which consists of polyurethane and/or a poly urea 
wall, and is characterized by uising the water soluble polymer which uses as a principal component the plural 
copolymers which consist of an acrylic acid, a methacrylic acid, acrylonitrile (meta), hydroxyethyl (meta) acrylate, 
and (meta) acrylamide as an emulsifier on the occasion of microencapsulation. 

[001 1] When the acrylic acid and methacrylic acid which are used for this invention, acrylonitrile (meta), 
hydroxyethyl (meta) acrylate, and (meta) the plural copolymers of acrylamide express with the viscosity of a 
water solution, its 50-20,000cps thing is good, and its 100-10,000cps thing is preferably good. However, the 
viscosity said here is the value to which 21 % of the weight of solid content and pH measured the plural 
copolymers water solution of 2-4 using 30 degrees C and a Brookfield viscometer. Viscosity is 50cps. In the 
following, since the protective actions under emulsification dispersion force and capsule formation run short, 
handling becomes difficult in size from 20,000cps and the capsule slurry obtained also serves as hyperviscosity, 
it is not desirable. 

[0012] 21-48-mol % and a methacrylic acid the copolymerization ratio of plural copolymers 9-27-mol %, [ an 
acrylic acid ] 2-28-mol % and hydroxyethyl (meta) acrylate 15-32-mol %, (Meta) [ acrylonitrile ] and (meta) 5-32- 
mol % is desirable still more desirable, and acrylamide For 15-25-mol % and acrylonitrile (meta), 10-20-mol % and 
hydroxyethyl (meta) acrylate is [ an acrylic acid / 25-40 mol % and a methacrylic acid / 20-28 mol % and (meta) 
acrylamide ] 10-25-mol %. 

[0013] Less than [ 21 mol % ], the copolymerization ratio of the acrylic acid in plural copolymers will lack in the 
stability of emulsification dispersion force and an emulsification particle, and the capsule slurry obtained will 
become hyperviscosity from 48-mol % in size. (Meta) Less than [ 2 mol % ], acrylonitrile lacks in the stability of 
emulsification dispersion force and an emulsification particle, and becomes insoluble [ plural copolymers ] in 
water from 28-mol % in size. When a methacrylic acid lacks in the thermal resistance of the generated capsule 
less than [ 9 mol % ] and exceeds 27-mol %, the capsule slurry obtained serves as hyperviscosity. When 
hydroxyethyl (meta) acrylate lacks in the stability of emulsification dispersion force and an emulsification particle 
and exceeds 32-mol % less than [ 15 mol % ], a capsule slurry serves as hyperviscosity. Moreover, less than [ 5 
mol % ], acrylamide (meta) lacks in the thermal resistance of a capsule, and if [ than 32 mol % ] more, the capsule 
slurry obtained serves as hyperviscosity. 

[0014] An acrylic acid and a methacrylic acid rriay still be free acids, and a part of carboxyl group in a molecule 
may form the salt. As a typical thing of a salt, sodium salt, potassium salt, ammonium salt, etc. are raised, for 
example. 

[0015] The acrylic acid used for this invention, a methacrylic acid, acrylonitrile (meta), hydroxyethyl (meta) 
acrylate, and (meta) the plural copolymers of acrylamide are manufactured by the well-known approach of being 
underwater and carrying out the radical polymerization of these monomers by ****, such as a hydrogen 
peroxide, potassium persulfate, ammonium persulfate, a benzoyl peroxide, cumene hydroperoxide, methyl ethyl 
ketone peroxide, and azobisisobutyronitril, and the initiator, for example. In addition, although a water solution 
occasionally becomes cloudy when the copolymerization ratio of acrylonitrile (meta) is high, it can be used for 
manufacture of a microcapsule satisfactory at all, and expected effectiveness is acquired. Moreover, plural 
copolymers are mixable at a rate of arbitration with water. 
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[0016] To the hydrophobic liquid 100 weight section, although the amount of the plural copolymers used in the 
capsulation medium of a hydrophilic property has common 1 - 30 weight section, it is suitably chosen with the 
concentration of the capsule slurry to generate, viscosity, the particle size of a capsule, etc. However, since 
condensation will arise in a capsulation process if there is little amount used, or a good capsule — the viscosity 
of the capsule slurry which will be obtained if there is much amount used conversely becomes high — becomes 
difficult to get, 3 - 25 weight section of the amount used is, desirable. 

[0017] In this invention, other emulsifiers can also be used together to the above-mentioned plural copolymers. 
As an example of other emulsifiers (surface active agent), the thing of the Nonion nature, such as a thing of 
ionicity, such as alkylbenzene sulfonates, a polyoxyethylene sulfate, and Turkey red oil, polyoxyethylene alkyl 
ether, and polyoxyethylene sorbitan fatty acid ester, is raised. The amount of other emulsifiers used is at most 

10 % of the weight preferably at most 50% of the weight among a whole milk-ized agent. 

[0018] Especially the multiple-valued isocyanate used by this invention is not limited, and can use aromatic 
series multiple-valued isocyanate, aliphatic series multiple-valued isocyanates, and these concomitant use 
objects. 

[0019] As aromatic series multiple-valued isocyanate, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 1,5- 
naphthalene diisocyanate, tolidine di-isocyanate, 4,4'-diphenylmethane diisocyanate, 1, 3-xylenediisocyanate, 
triphenylmethane triisocyanate, polymethylene polypheny! isocyanate, etc. are raised, for example. 
[0020] As an example of aliphatic series multiple-valued isocyanate, the biuret object of hexamethylene di- 
isocyanate, a propylene -1, 2-diisocyanate, a butylene -1, 2-diisocyanate, ethylidyne diisocyanate, isophorone 
diisocyanate, and hexamethylene di-isocyanate, the isocyanurate object of hexamethylene di-isocyanate, etc. 
can be raised. 

[0021] the amount of the multiple-valued isocyanate used — the hydrophobic liquid 100 weight section — 
receiving — 10-50 weight section — it is 20 - 40 weight section preferably. Under in 10 weight sections, the 
generation capsule film has the thin amount of the multiple-valued isocyanate used, capsule reinforcement is 
weak and it does not bear use. When [ than 50 weight sections ] more, a system gels and a safe capsule is not 
obtained. 

[0022] As a hydrophobic liquid which should be encapsulated, hydrophobic liquids, such as **** synthetic oil, 
such as **** mineral oil, such as the animal oil like fish oil and lard oil and soybean oil, castor oil, the vegetable 

011 like linseed oil, petroleum, kerosine, a paraffin oil, toluene, and a xylene, alkylation naphthalene, bibenzyl, and 
dibutyl phtalate, are used, for example. According to the application of a microcapsule, and the purpose, physic, 
agricultural chemicals, perfume, food, a color, a catalyst, etc. can be used for them, carrying out the mixed 
dissolution of these hydrophobic liquids suitably. 

[0023] The microcapsule of this invention can be easily manufactured by making polyurethane and/or the 
polymer coat of POUREA form in a hydrophobic liquid and a water interface, after making the water solution 
containing the above-mentioned plural copolymers emulsify the hydrophobic liquid which dissolved the above- 
mentioned multiple-valued isocyanate in the shape of a particle. In addition, what is necessary is for the acid 
range of pH when emulsifying a hydrophobic liquid just to be 2-7. For this reason, if required, pH will be adjusted 
using a suitable acid or alkali. 
[0024] 

[Example] Hereafter, this invention is further explained in full detail according to an example. Although an 
example is described about the case of most carbonless papers of use of a microcapsule, this invention is not 
limited only to an example and can be similarly manufactured about the capsule of other applications. The 
section in an example and % are weight criteria respectively. 

[0025] The water 529 section was put into 5 opening flask equipped with the manufacture agitator of the 
example copolymer water solution of 15 yuan, the thermometer, and the reflux condenser, and the temperature 
up was carried out to 80 degrees C. Next, the water 209 section was added to the acrylic-acid water-solution 
(80%) 109 section, the acrylonitrile 23 section, the methacrylic-acid 39 section, the hydroxyethyl acrylate 57 
section, and the acrylamide water-solution (40%) 57 section, and 20% of the monomer water solution made into 
homogeneity was fed into the flask. Then, the 3% water-solution 39 of potassium persulfate section was added. 
The rise of ** took place among flasks, and when it resulted in 84 degrees C, the remainder (80% of the whole) 
of said monomer water solution was continuously dropped at the flask over 2 hours. The hula SUKOHE injection 
of the 1 5 every sections of the 3% water solutions of potassium persulfate was respectively carried out after the 
time of dropping being completed, and its 30 minutes. ** in a flask was kept at 82-85 degrees C. It cools after 
that and they are 13 ******** about 20% caustic soda water solution. 

[0026] For solid content, viscosity was [ 210cps (30 degrees C, Brookfield viscometer) and pH of the obtained 
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acrylic acid, acrylonitrile, a methacrylic acid, hydroxyethyl acrylate, and the analysis value of the acrylamide 
copolymer water solution of 5 yuan ] 3.20 21.0%. Thus, agitating the copolymer water soluble polymer 
(copolymerization ratio being 40.5; 1 4.5:1 5.2:1 9.1:1 0.7 at mol %) water-solution 30 section of 5 yuan which 
consists of the acrylic-acid 38 obtained section, the acrylonitrile 10 section, the methacrylic-acid 17 sections, 
the hydroxyethyl acrylate 25 sections, and the acrylamide 10 sections in the water 70 section, in addition, pH 
was adjusted to 4.3 and the capsulation hydrophilic-property medium was obtained. 

[0027] On the other hand, the crystal violet lactone (CVL) 4 section is added to the diisopropyl naphthalene 100 
section, the heating dissolution was carried out at 90 degrees C under churning for 2 hours, and the oleaginous 
solution cooled to ordinary temperature was made to carry out the mixed dissolution of the hexamethylene di- 
isocyanate 17 section as aliphatic series multiple-valued isocyanate. This oily heart matter 100 section and said 
capsulation hydrophilic-property medium 100 section are mixed, a homomixer (Product made from the formation 
of a special opportunity, T.K. auto homomixer) is used, and it is 10,000rpm. When emulsified for 10 minutes on 
conditions, the o/w mold emulsified liquid containing the particle whose mean particle diameter is 8.0 
micrometers was obtained. The temperature up of this emulsified liquid is carried out to 80 degrees C, and this 
temperature was maintained for 2 hours and made to microencapsulate. 

[0028] It consists of the acrylic-acid 40 section manufactured by the same approach as example 2 example 1, 
the acrylonitrile 5 section, the methacrylic-acid 1 7 section, the hydroxyethyl acrylate 25 section, and the 
acrylamide 13 section, and solid content is 20.9% and viscosity is 250cps (30 degrees C, Brookfield viscometer), 
Except pH having used the 5 yuan copolymer water soluble polymer (copolymerization ratio being 
43.4:7.4:15.4:19.5:14.3 at mol %) water solution of 3.18, the capsulation reaction was performed by the same 
approach as an example 1, and the capsule slurry was obtained. 

[0029] It consists of the acrylic-acid 30 section manufactured by the same approach as example 3 example 1, 
the acrylonitrile 10 section, the methacrylic-acid 30 section, the hydroxyethyl acrylate 20 section, and the 
acrylamide 10 section, and solid content is 21.0% and viscosity is 200cps (30 degrees C, Brookfield viscometer), 
Except pH having used the 5 yuan copolymer water soluble polymer (copolymerization ratio being 
32.2:14.6:26.9:15.4:10.9 at mol %) water solution of 3.42, the capsulation reaction was performed by the same 
approach as an example 1, and the capsule slurry was obtained. 

[0030] It consists of the acrylic-acid 25 section manufactured by the same approach as example 4 example 1, 
the acrylonitrile 10 section, the methacrylic-acid 20 section, the hydroxyethyl acrylate 35 section, and the 
acrylamide 10 section, and, for 20.5% and viscosity, 175cps and pH are [ solid content ] the 5 yuan copolymer 
water soluble polymer (copolymerization ratio is mol% and is 28.7:15.6:19.3:24.8:1 1.6) water solution of 3.55. 
Except having used, the capsulation reaction was performed by the same approach as an example 1, and the 
capsule slurry was obtained. 

[0031] It consists of the acrylic-acid 28 section manufactured by the same approach as example 5 example 1, 
the acrylonitrile 10 section, the methacrylic-acid 17 section, the hydroxyethyl acrylate 25 section, and the 
acrylamide 20 section, and, for 20.6% and viscosity, 335cps and pH are [ solid content ] the 5 yuan copolymer 
water soluble polymer (copolymerization ratio is mol% and is 29.7:1 4.4:1 5.1 :1 9.1 :21 .6) water solution of 3.50. 
Except having used, the capsulation reaction was performed by the same approach as an example 1, and the 
capsule slurry was obtained. 

[0032] In example 6 example 2, except having used 2 and 4-tolylene diisocyanate instead of hexamethylene di- 
isocyanate, the capsulation reaction was performed by the same approach as an example 2, and the capsule 
slurry was obtained. 

[0033] In example 7 example 5, except having used 2 and 4-tolylene diisocyanate instead of hexamethylene di- 
isocyanate, the capsulation reaction was performed by the same approach as an example 5, and the capsule 
slurry was obtained. ' 

[0034] Other than the solid content which consists of the acrylic-acid 48 section manufactured by the same 
approach as example of comparison 1 example 1, the acrylonitrile 10 section, the methacrylic-acid 17 section, 
and the hydroxyethyl acrylate 25 section having used [ 75cps and pH ], and viscosity having used the 4 yuan 
copolymer water soluble polymer of 2.86 20.5%, although the capsulation reaction was performed by the same 
approach as an example 1, abnormality thickening was not able to be carried out and a capsule slurry was not 
able to be obtained. 

[0035] Set in the example of comparison 2 example 1. Instead of the copolymer (acrylic-acid-acrylonitrile- 
methacrylic-acid-hydroxyethyl acrylate-acrylamide) 10.7 section, 5 yuan contained in the capsulation 
hydrophilic-property medium 100 section The polyvinyl alcohol 6.2 section and the carboxymethyl-cellulose 4.5 
section were used, And instead of the hexamethylene di-isocyanate 14.1 section contained in the oily heart 
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matter 100 section The carbodiimide denaturation diphenylmethane diisocyanate 5.8 section, the biuret object 
5.8 section of hexamethylene dHsocyanate, and the butylene oxide addition product of ethylenediamine (16.8 
mols of addition mols of the butylene oxide to ethylenediamine) Except having used the molecular weight 1267 
2.5 section, the capsulation reaction was performed by the same approach as an example 1, and the capsule 
slurry was obtained. Mean particle diameter was 7.0 micrometers. 

[0036] Instead of the polyvinyl alcohol of the example 2 of example of comparison 3 comparison, and a 
carboxymethyl cellulose, except having used carboxy denaturation polyvinyl alcohol (10.7 sections), the 
capsulation reaction was performed by the same approach as the example 2 of a comparison, and the capsule 
slurry was obtained. 

[0037] Many of the properties were evaluated about the following item about the capsule obtained in the above- 
mentioned example and the example of a comparison. 

(1) Particle diameter : the particle size of a volume point showed the mean particle diameter of the capsule 
measured with the micro truck grading-analysis plan (9240 molds, Nikkiso Co., Ltd. make) 50%. 

(2) Viscosity : the viscosity of the capsule slurry in 30 degrees C was measured in the Brookfield viscometer. 

(3) Color enhancement : the water 50 section was added to the capsule slurry 50 section, mixed distribution of 
the cellulose powder 5 section and the 10% oxidation starch water-solution 10 section was carried out further, 
and capsule coating liquid was adjusted. It is this capsule coating liquid 60 g/m2 To stencil paper, desiccation 
coverage is 4g/m2. It applied and dried with the wire bar so that it might become, and the upper form for back- 
coated paper was produced. Besides, the form was piled up with the bottom form of marketing, it printed by the 
electric typewriter, and color enhancement was evaluated. 

(4) Pressure resistance : the upper form was produced by the same approach as the above (3), with the bottom 
form of marketing, and superposition and an 1GT testing machine, the pressure was applied in 30kg of setups, 
and the coloring dirt of a bottom form developer side was compared. When the film reinforcement of a capsule is 
weak, distribution of capsule particle size is bad, if there is a big and rough particle, a capsule will break, a 
bottom form developer coating side colors blue, and pressure resistance shows the bad thing. 

(5) Thermal resistance : leave this in a 140-degree C oven for 2 hours, and evaluate the degree of subsequent 
coloring, after applying a capsule slurry to the bottom form of a carbonless paper and drying it. That is, the 
0.05mm applicator compared the color of the spreading side of spreading, desiccation, 140 degrees C, and 2 
hours after with the bottom form for the obtained capsule slurry. Although it will be estimated that the thermal 
resistance of the capsule film is good without the heart matter leaking outside if there is a spreading side white, 
if it becomes blue also a little, the heart matter will have leaked a little and thermal resistance will be bad. The 
result of the above evaluation is shown in Table 1. 

0038] 
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[0039] Each capsule according to this invention so that clearly from Table 1 has the mean particle diameter of 
about 8 micrometers, and the viscosity of a capsule slurry is also 300-500cps. It was low. Moreover, the color 
enhancement, pressure resistance, and thermal resistance of a capsule were also good. On the other hand, color 
enhancement and pressure resistance were inferior to good ** and thermal resistance in the capsule by the 
examples 2 and 3 of a comparison, and it was not able to say them as fitness. If it resulted in the example 1 of a 
comparison, even a good capsule slurry was not obtained. 
[0040] 

[Effect of the Invention] According to this invention, the emulsification object of a stable hydrophobic liquid is 
obtained, it can be still more efficient for a short time, moreover formation of the high capsule wall membrane of 
compactness can be urged, the capsule excellent in solvent resistance, pressure resistance, and thermal 
resistance can be obtained, and it is very useful on industry. Thus, the outstanding effectiveness has 
emulsification dispersion force with expensive acrylic acid of this invention, methacrylic acid, acrylonitrile (meta), 
hydroxyethyl (meta) acrylate, and acrylamide (meta) plural copolymers itself, and is excellent in protective colloid 
capacity, and is considered because it has the capacity to make a bridge formation coat with multiple-valued 
isocyanate form in a heart matter front face moreover. 

[Translation done.] 
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